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(72) A.C.HepeaamcMM. A.B.ct>oMMH. A.B.AxMa- 
AeeB m O.C.MyxaMeirapwnoB 

(56) naTeHT CUJA 3191677. kii. 166-14. 
ony6/iMK. 1965. 

ABTopcKoe cBMAeTenbCTBO CCCP 
ISfc 1254137, k/i. E 21 B 29/10. 1982. 
(54) CnOCOB PEMOHTA OBCAflHblX K0- 
/IOHH 

(57) Hcno/ib30BBHMe: peMOHT ynacTKoe c ona- 
raMM paapyuieHMfl m Ae<t>exTaMM b cTemcax 06- 
caAHux ko/iohh. CymHocTb M3o6peTeHM«: 
noA6MpatOT utuiMHAptwecicMft naTpy6oK pac- 
MBTHoro nepMMOTpa. pjiwhs KOTdporo 6o/ibiue 



BHyTpeHHero AuaMeTpa 2 peMOHmpyeMoro 
ysacTKa o6caAHOH ko/iohh u. a A*wHa naTpy6- 
Ka 6o/ibme ahhhu MHTepBana noBpe*AeHM*. 
npon380AflT nonepeMHyio Ae<t>opMautiio naT- 
py6Ka no Bcefi A^He ao noTepw ycTOMHMBO- 
ctm, <t>HKcauMK> ero b 3Tom nono*eHnn. cnycic 
b CKoaxMHy m ycTaHOBKy b 30ne noepexAe- 
HMA nyTeM 4>mccaTopoB. ripw 3tom MaTepuan 
naTpyGxa Bw6wpaioT no MOtynto ynpyroc™ - 
E. KOTopuft onpeAe/ifliOT m cooTHoweHwa: 

1 4 P 

E« — \m . rAe P - kohtbicthoc AaB/iemie 
(h/R) 1v * 

naTpy6tca Ha ctchkh o6caAHoA ko/iohhu; h - 
TO/iiuwHa CTemcM naTpy6Ka; R - paAuyc BHyT- 
peHHen ctchkw ofcaAMoA ko/tohhu. 4 n/t. 
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M3o6peTeHne othocmtcr k TcxHOAorwn 6uTb ncnonb30BaHa BucoKOKaMecTBeHHaa 3a- 

peMOHTHux pa6oT b Me<J>feAo6biBaiomeft npo- Ka/ieHHaa cranb» CTex/ionnacTMic m APynde M3- 

MuiuneHHOCTM, a MMewHO. k cnoco6aM iimkbm- Tepwanu. xapaKTepM3yiomMe TeM, mto 

AauMM ynacTKoa c onaraMM paapytueHim m HanpHxeHwn. B03HMKaK>mne b hmx nociie no- 

Ae^erraMM b CTemcax o6c3AH«x ko/iohh. 5 xepw ycToftHM boctm , He npeBuiuaioT npeAe/iOB 

Uenb M3o6peTeHMH - noBUiueHMe d<t><t>ex* ' TexysecTM abhhux MaTepMa/iOB. T.e. coot- 

tmbhoctm peMOHTHbtx pa6oT m o6ecneMeHMe BeTCTByK)TynpyrnMAe<|>opMauiiflM sTMXMaxe- 

pa BHOMepHoro npwxcaTMa naTpy6xa no see* ptia^OB. 

ero AHMKe « o6c3ahom koaohh6 npn ynpome- 3aTeM npoM3BOA«T nonepeMHyio Ae<|>op- 

hmm npouecca ycTaHOBKM naTpy6xa 3a cmct 1 0 Maumo naTpy6Ka no sceft A/"*He ao noiepn 

MCK/noseKM* AonoiiHMTe^bHoro bosabmctbmr ycTOHMMBOCTM m <t>MKcai*Mto ero b stom cocto- 

Ha Hero. hhmm. flnn aToro naipy6ox 1 noAaiOT Ha bxoa 

Ha 4>Mr. 1 M3o6pa5Keno ycTpoftCTBo Ann onpaBxw 2 npoTRrMBatomero ycrpoHCTBa c 

npMBeAeHMfl naTpy6ka b coctoahmc noiepn npeABapwTe/ibHo.BiuiJOHeHHWM ABuraieiieM 6, 

ycTOflMMBocTM,* Ha 4>Mr. 2 — ceMeHMe A-A Ha 4* Mr * 15 nepeAa»oiUMM BpameHwe na po/imcw 4 c no* 

1; Ha <J>nr. 3 - ceMeHwe B-B Ha 4>nr. 1; Ha 4>wr. ; Motubio MexaHwnecKoro npMBOAa 5. Po/imkm 4 

4-rn3Tpy6ox,3a<t>MKCMpoBaHHw«BCOCTOJiHWM 3axBaTU BaioT natpy6oK m npOT*mBaK>T ero 

noTepn ycToftMMBocTM. BHyTpbKOHHMecKOftonpaBKM2ycTpoflCTBa.no 

YcTpoftCTBO A>»fl npMBeAeHMM naTpy6Ka 1 • Mepe ABHxeeHM* naTpy6Ka BAO/ib BHyrpeHHew 

e coCTOflHtte noTepu ycroftHw boctm - npoTHrw- 20 noBepxHOcrw nocreneHHO yBejiMSMBaeTCfl pa- 

Baiouiee ycrpoflCTBo - npeACTafuineT co6ofl AMdJibHa* Harpy3xa, AeftCTeytotuan Ha Hero co 

KOHMMBCicyio onpaBKy 2 c <t>opMoo6paayiomwM crropoHU onpdBKU M3-aa yMeHbtueHua ee A*a- 

CTepjKHeM 3 h po/iHKdMH 4 ( 3aKpen/ieHHUMw M6Tpa« M3BCCTH0, hto TOHKwe ynpyrwe o6b/ion- 

noArtHHeonpaBKM. P6/iMKn4cfifl3aHHCMexa- km noA acmctbhcm paAMa/ibHOM Harpy3KM 

HMMeCKMM npMBOAOM 5, BpameHMe na xoTopufl 25 xepniOTycTOMMMBOCTb, nepexoA^ k KOBOMy co- 

nepeAaercfl A8nraTe7ieM 6.Tlocne hpMBeAe* ctoahmio paBHOBecMn c Bunyx/iocTbK). 

hmsi naTpy6xa b cocTODHMe noTepn ycTOflMMBO- oOpaiueHHOft k uempa/ibHOH ocm umamhaP3. 

ctm npw noMomM AaHHoro ycrpoflCTaa oh fl/in o6ecneMeHMfl nepexoAa naTpy6xa b co- 

4>MKCMpyeTpn b 3tom coctoahmm nocpeACTBOM CTOflHue noTepn ycTOMMwaocTM c^y>KMT 4>op- 

<t>MKC3Topoa 7 t coeAwneHHux Mexuy co6om 30 Mop^paayiotuMft XTepxceHb 3. KOTOpbiM 

CTepxcHHMM 8. FlpMBOA 5 npeACTaBmieT ua ce- koh tie ht pM py eT paAManbHyio Harpy3Ky na naT- 

6n ayfinaTyio nepeAany c oahom eeAymeft 9 m py6oK, Tepmoiuvift ycTOftMMBotTb. AaAbHeft* 

AByMA BeAOMUMM tuecTepHflMM 10. 11. BeAy- iiiaii npomxcKa naTpy6xa canaaHa c 

man uuecrepHfl 9 ycraH08neHa ka bwxoahom npoAO/oxaiomMMCfl yee/iMMeHMeM paA^a/ibHOM 

saiiy 12 ABuraTe/in 6; na saiiy .13 aepxHeft 35 Harpy3KMM.npMB0AMT KyBe/iMMeHHio Bbinyx/io- 

BeAOMOft tuecTepHMycTaHOB/ieHKpaflHMfl eep- ctm o6oaomkm naTpy6xa t noTepnaujefl ycToft- 

xHMft ponMK 4. a Ha 8any 14 HMxcHefl BeAOMoft mmbocts, b peay/ibTaTe Mero pa3Mepw 

LLieCTepHM KpaMHMM HMXCHMfl POJIHK 4. POilMKM naTpy6K3 6yAyT COOTBeTCTBOBdTb TpaHcnopT- 

4 (m BepxHMe, m hvdkhmc) cBA3aHHue npMBOA- hum pa3MepaM Ten. cnycxaeMbix b cKBaxMHy. 

hum peMneM 15. PoftMKM 4, He CBfl3dHHue c 4 0 B MOMeHT AOCTMxceHMA naTpy6KOM TpaHcnop- 

saiiaMM 13 m 14. euno/iHeHu ynpyroanacnm- * thux pasMepoa oh npoTflrwBaeTC« k kohiw 

humm miik noAnpyxMHeHu b peay/tbTdTe sero onpaBKM 2 m Ha auxoAe M3 Hee cmrMaaeTCfl 

ohm orcnexcMffaiOT Ae<t>opMatu*io naTpy6xa. HecxonbKMMM ^MxcaiopaMM 7 (cm. <j>mi\ 4). ko- 

BoKoaue po/imkm 4 aaxpenneHbr b kohmhcckoA ropue atecTKo coeAMHnioT MB3KAy co6oft CTep- 

onpaBKe 2 c sosMoxKOCTbO BpameHMn. Ohm 45 mchamm 8. Tbkmm o6pa30M ocymecTB/iaiOT 

He noAnpyxMHeHbi m ycTaKOB/ieHu coocho k onepauMio<t>MKCMpoBaHM» naTpy6Ka 1 bcocto- 

<t>opMoo6pa3yiomeMy crepxHK) 3. »hmm noTepn ycTO mm n boctm . 

• . . flocAe aToro np0M3B0ART ycTaHOBxy naT- 

Cnoco6 peMOHTa 3aicmoqaeTcs! b aieAy»o- py6xa b 3one nospexcAeHMsi o5caAHOM ko/ioh- 
u;eM. 50 hu. 

BHana/ie ocymecTBnwwT noA^op naTpy6- A*fl3TorocnoMombK>AepxcaTenfl(HaMep- 

xa pacneTHoro nepMMeTpa m ynpyrocm. riaT- Texce He noxaaaH) naTpy6oK. 3a<t>MKCMposaH* 

Py60K 1 BUnO/lHJIIOT 8 BMAe TOHKOCTeHHOrO HUM B COCTOSIHMM nOTepM yCTOHHMBOCTM, 

xpyroBoro UM/iMHApa M3 MaTepna/ia o5naAato- cnycicaiOT b CKaaxcMHy ii ycTa h a b/i m Ba iot na 
mero cbomctbom ynpyrocTM. npMMeM nepM- 55 yposne ynacTKa noBpexcAeHMn o6caAHOfl ko- 

MeTp* UM/iMHApa 6onbuie BHyT pen Hero /iohhu. CTJirMBaioiUMe naTpy6ox 1 4>MKcaT0pu 

nepMMeTpa peMOHTMpyeMOH o6cbahom ko/ioh- 7 CHMMaiOT, nepeMeman BBepx coeAMHnioiUMe 

hu. a AnMHa - 6onbiue nHTepeana nospexcAe- mx CTepxcHM 8. hto npMBOAMT k chatmio paAM- 

HMD o6c3Ahom ko/ioh h u . B KBMecTBe a/tbHOM HarpysxM. A^MCTBytotAeM Ha naTpy6oK. 

MaTepMa/ta M3roToaneHHn naTpy6xa Mo xer Qo a acmctbmcm ycmjimm b o6oflomce. noTepwB- 
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tue&ycToftHWBOCTb. naTpy6oK 1 BoaapamaeTCfl 
b MCxoAMoe paBMOBecHoe cocTOflHwe. 

B cn/iy Toro. mto wcxoahuG BHeu/HMfl aw- 
aMdp naTpy6Ka Hecxonbxo 6o/ibuie BHyTpen- 
Hero A^aMeTpa o6c3AHoii ko/iohhw. naTpy6ox 5 
n/ioTHo m paaHOMcpHO npioKHMaeic* k o6caA- 
hoB iconoHHe. nepcKpwB ynacTOK noapexAe- 

HWSI. 

Su/im npoeeAeHu /ia6opaTopHbie ncnbua- 
hub cnoco6a peMOMTa o6caAHbix ko/iohh Ha 10 
MOAeJiu o6caAHOft ko/iohhu c ue/ibio npo- 
BepKH ero pa6oTocnoco6Hocm MoAe/ib 06- 
caAHOft ko/iohhw npeACTaB/i»eT co6ofi 
ToncTOCTeHHyio Tpy6y c BHyTpeHHMM AwaMeT- 
poM 80 mm, napaMBTpoM 251,2 mm m mmo* 15 
500 mm. 

naTpy6oK BunonHeH ms CTeK/ton/iacTMica b 

BMA6 TO H KOCT6 H H OF O KpyrOBOrO UW/lWHAPa. 

to/iiuhhb CTeHKM KOToporo 0.3 mm, a nepwMeTp 
251,6 mm. 20 

B iomcctbg npoTnrwaaioiuero y CTpo mct b a 
Mcno/ib3bBa/iacb KOHMMecKaji onpasxa co 

BXOAHbIM AMaMeTpOM 100 MM, BSIXOAHbIM - 70 
MM, AflMHOA 600 MM C OAHWM (J>OpM006pa3yK)- 

iumm CTepxneM BAO/ib BHyTpeHHeft noaepxHO- 25 
cm onpaBKH. npoTflxxa ocyiuecTB/ui/iacb 
Aaa/ieHweM Ha Topeu narpyexa. Ha B«xoAe M3 
npoT«rviBak)mero ycTpo&CTBa naTpy6ox MMen 
AMaMeTp 70 mm, npMHeM 4>opMOo6pa3yiomwM 
CTepxceHb yxe He xaca/icfl BbtaepHyroft 060- 
/iomkh naTpy6xa, w 8 TaKOM nonoaceHMM narrpy- 30 
6ox 6wn nocneAOBaTe/ibHO craHyT AayMfl 
4>MKcaTopaMM, co€AMHeHHbiMM Mexgiy co6oft 

AByMA CTa/lbHbIMM CTepXCHflMM. 

3aT6M naTpySox 6u/r cnymeH b MOAenb 
o6caAH0fi koaohhu ao ypoBHfl 30HU nospexc- 35 
AeHHR o6caAHoA xonoHHbi c noMotMbto Aepxa- 
Te/ifl, noncpeMHbie pa3Mepw xoToporo He 
npeBbtuianu 70 mm. 3aTeM cTHrnBaK>mne <J>mx- 
caropbi CABwra/iM k eepxHeMy Topuy naipy6xa 
3acMeryciviMfl.nepeAaBaeMoroMepe3CTep>K- 40 

HM. 

B MOMeHT CHflmfl noc/ieAHero <J>MKcaTopa 
CBo6aQHbiA naTpy6ox no/mocTbio BOCdaHo- 



BM/1 cbok> <|>opMy. npwxcaBUJMCb K BHyTpeHHCM 
CTeHxe o6caAHOM ko/iohhm m nepexpwB 30Hy 
noapexcA^HMfl. 

AHd/iorvmHbiM o6pa30M 6u/im npoBeAeHw 
ncnbiT3HMfl b yc/iosMflx no/iHoro 3ano/iHeHM» 
MOAe/in oScaAHOft ko/iohhw boaoA. 

Jla6opaTopHbie AaHHwe noATBepAM/tw pa- 
6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHTa 
o6caAHUx ko/iohh. riaTpy6oK no/iHOCTbio. 6e3 

nOBpOKAeHMft M CK/13A0K BOCCTaHOBMrt CBOK) 

4>opMy m fwoTHO o6nera/i BHyTpeHHioK) creHKy 
o6caAHOft KO/ioHHbi. M30/iMpyji 30Hy noBpexc- 
AeHMfl. 

ct>op My/i a M3o6peT.eHw« 
Cnoco6 peMOHTa o6caAHbix ko/iohh, 
BK/iiosaK>mMG noA6op naTpy6Ka pacneTHoro 
nepuMeTpa, nonepesHyio AecfropMauwo na*r- 
py6xa no Bcefl A^MHe, cnycK ero b cKBa)KMHy m 
ycTanoBKy b 3one noBpeKAeHMn, o t n m m a k>- 
m m ft c h Tew, mto. c qeJibio noBuuieHMA 
34><t>eKTMBHOCTvi peMOHTHux pa6oT m o6ecne* 
neHMfl paBHOMepHorp npvoKBJm naTpy6xa no 
BceQi ero A^MHe k o6caAHO« KO/iOHHe npw oa* 
HOBpeMeHHOM ynpotueHMM npouecca ycTa- 
hobkm naipy6Ka 3a cmct KCK/noMeHMa 
AononHvrre>ibHOro bosagActbmji Ha nero. Ma- 
Tepwa/i narpy6Ka Bbi6vipaiOT no MOAyno ynpy- 
rocTM E, npuneM nocnenHuto onpeAe/iflioT m 

COOTHOUJeHMW 

e >— L1L_ 

(h/R) 1Vfe 1 

rAe P - KOHTaKTHoe AaB/ieHwe naTpy6Ka Ha 

CTeHKM 06C3AHOft KO/IOHHU.* 

h- To/iiuwHa CTeHKM naTpy6Ka: 

R - paAwyc BHyTpeHHeA noaepxHOCTM 06- 

CaAHOft KOnOHHbf. r - 

a nonepenHyio Ae<t>opwauMK) i naTpy5Ka no 
Bce^ AnwHe ocymecTB/ifliOT ao noiepn ycToii- 
mmboctvi, 3aTeM ero <|>iiKCMpyioT b 3TOM cocto- 
AHMii m nocne cnycxa b 3QHy noBpexneHun 

4>MKCaTOpU GHMMdlOT. v / v 



1810482 




CocTdBMTenb O.MyxaMeTrapunoB 
PeAaKTop O.CTeHMHa Texpen M.MopreMTan Koppeirrop CRaTpyiueBa 

3aKa3 1426 Tiipaxc noAnwcHoe 

BHUMnM TocyAapcTBeHHoro KOMWTeTa no M3Q6peTeHnnM m OTKpunwM npw TKHT CCCP 
1 13035. MocKBa, X-35, Paywcica* Ma6.. 4/5 



npon3B0ACTBeMMO-M3AaTe/ibcicMA kom6mh3t -flaTeHT\ r. YacropoA. y/tTarapwHa. 101 



1810482 

A-A 




Penarrop O CieHnHa 



Cocra amen b <D.MyxaMeTrapnnoB 

TexpeA M.MopreMTan KoppeKTop CXIaTpyweBa 



3a*a3 1426 Tupa* floAnwcHoe 

BHHWnw rocyAdpcTeeHHoro KOMMTera no w3Q6peieHHHM m oncpunviM npM PICHT CCCP 
1 13035. Mocttsa. X-35. PayiucKan Ha6., 4/5 



npow3ooACTBeMHO-w3AaTeflw:rMA xoM6uHdT "flaTem". r. YxropoA. ynXarapwua. 101 



[see English abstract - separate page] 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Patent Office 
(GOSPATENT USSR) 

SPECIFICATION OF 
INVENTOR'S CERTIFICATE 



(21) 4836184/03 

(22) June 7, 1990 

(46) April 23, 1993, Bulletin No. 15 
(72) A. S. Cherevatskiy, A. V. Fomin, A. 
V. Akhmadeev, and F. S. 
Mukhametgaripov 

(56) US Patent No. 3191677, cl. 166-14, 
published 1965. 

USSR Inventor's Certificate No. 
1254137, cl. E 21 B 29/10, 1982. 
(54) METHOD FOR CASING REPAIR 

(57) Use: repair of sections with localized 
failure and defects in casing walls. 
Essence of invention: a cylindrical sleeve 
of calculated perimeter is selected where 
the perimeter length is greater 



09) SU (in 1810482 Al 

(51)5 E 21 B 29/10 

[stamp] 

[illegible] FOREIGN [illegible] DIV 
[illegible] 
PAT. & T.M. OFF. 



than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
l^P/fh/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
A B 
A B 
Fig. 1 

[vertically along right margin] 
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The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1 ; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 1 0, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was . 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E > 1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 



1810482 



[see source for Figures 2, 3 and 4] 
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